Synthesis and application of MeOSuc-Ala-Ala-Pro-Phe-CH2Cl as potent proteinase K inhibitor.
The synthesis and proteolytic inhibitor function of two new tetrapeptides, methoxysuccinyl-Ala-Ala-Pro-Phe-chloromethyl ketone (MeOSuc-AAPF-CH(2)Cl) and methoxysuccinyl-Ala-Pro-Ala-Phe-chloromethyl ketone (MeOSuc-APAF-CH(2)Cl) are described. The efficacy of these two new analogs in inhibiting the proteolytic activity of proteinase K has been compared with the previously-documented proteainase K inhibitor, methoxysuccinyl-Ala-Ala-Pro-Val-chloromethyl ketone (MeOSuc-AAPV-CH(2)Cl). An examination of inhibitory activity using a real-time reverse transcription-polymerase chain reaction (RT-PCR) assay in the presence of proteinase K reveals that the AAPF inhibitor (MeOSuc-AAPF-CH(2)Cl) at a concentration of 0.05mM allows a signal to be obtained for an exogenous target ("Xeno RNA") at 30cycles (i.e. Ct=30), whereas the MeOSuc-AAPV-CH(2)Cl control requires a 10-fold higher concentration (0.5mM) to produce the same Ct. Interestingly, the other new analog, with the rearranged amino acid sequence APAF (MeO Suc-APAF-CH(2)Cl), provides no proteinase K inhibition under the same experimental conditions. These results suggest that when P1 is phenylalanine, alanine at P2 and proline at P3 is not tolerated as a good proteinase K inhibitor. A plausible explanation for the higher efficiency of MeOSuc-AAPF-CH(2)Cl over control is proposed based on the molecular modeling studies.